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Abstract 
Title: The Impact of Mindfulness on Decision Making Biases 
Author: Joana Caxaria Fontoura 
This dissertation investigates the impact of mindfulness meditation on decision making biases. 
It was hypothesized that mindfulness would be positively correlated with resisting decision 
making biases and that an eight-minute mindfulness-inducing recording would effectively 
decrease biased decision making. These hypotheses were tested in three separate studies: a 
survey and two experiments. The correlational nature of Study 1 aimed at demonstrating a 
negative relationship between mindfulness and overconfidence, the endowment effect and 
hindsight bias. However, empirical support was only found for the relationship between 
mindfulness and overconfidence. Given such, Study 2 was an experiment that focused on the 
impact of mindfulness on reducing overconfidence. Surprisingly, the opposite directionality 
was verified, with results indicating that mindfulness increased confidence levels. Study 3 
further explored this angle, by including additional measures of overconfidence and 
hypothesizing that positive affect could play a role in mediating the relationship between 
mindfulness and overconfidence. Although mindfulness did increase positive affect, which in 
its turn increased overconfidence, a main effect linking mindfulness and overconfidence could 
not be found. All in all, mindfulness and overconfidence are correlated on the trait level but 
inducing state mindfulness has shown no effect in changing confidence. This could be the case 
if overconfidence is difficult to influence being it is such an ingrained bias. 
Keywords: Mindfulness, decision making, biases, overconfidence, endowment effect, 
hindsight bias, organizational behavior. 
 
Abstrato 
Título: O Impacto de Mindfulness nos Enviesamentos Cognitivos 
Autor: Joana Caxaria Fontoura 
Esta dissertação investiga o impacto da meditação mindfulness nos enviesamentos cognitivos. 
Admitiu-se como hipótese que mindfulness estaria positivamente correlacionada com a 
resistência aos enviesamentos cognitivos e que uma gravação audiofónica de oito minutos que 
induz mindfulness conseguiria reduzir a tomada de decisões enviesada. Estas hipóteses foram 
testadas em três estudos diferentes: um inquérito e duas experiências. A natureza do Estudo 1 
teve como objetivo demonstrar a correlação negativa entre mindfulness, excesso de confiança, 
o efeito de doação e enviesamento de retrospetiva. No entanto, só foi encontrado suporte 
empírico para a relação entre mindfulness e excesso de confiança. Assim sendo, o Estudo 2 foi 
uma experiência centrada na possibilidade de mindfulness reduzir o excesso de confiança. 
Surpreendentemente, os resultados indicaram que mindfulness aumentaria os níveis de 
confiança. O Estudo 3 aprofundou esta abordagem ao incluir outras medidas de confiança e a 
hipótese de que o afeto positivo poderia ter um papel na mediação da relação entre mindfulness 
e excesso de confiança. Apesar de mindfulness aumentar o afeto positivo, que por sua vez 
aumenta o excesso de confiança, não foi encontrado um efeito direto de mindfulness no excesso 
de confiança. Mindfulness e excesso de confiança estão correlacionados mas induzir um estado 
de mindfulness não demonstrou efeito em alterar o nível de confiança. Isto pode acontecer na 
medida em que o excesso de confiança é um enviesamento cognitivo muito enraizado. 
Palavras-chave: mindfulness, tomada de decisões, enviesamentos cognitivos, excesso de 
confiança, efeito de doação, enviesamento de retrospetiva, comportamento organizacional.  
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1. Introduction 
 
But you are not aware of your consciousness. You are not conscious of your consciousness. 
And that is the whole art […]: becoming conscious of consciousness itself. 
Osho (1982) 
 
If you just sit and observe, you will see how restless your mind is. If you try to calm it, it only 
makes it worse, but over time it does calm, and when it does, there’s room to hear more subtle 
things — that’s when your intuition starts to blossom and you start to see things more clearly 
and be in the present more. Your mind just slows down, and you see a tremendous expanse in 
the moment. You see so much more than you could see before. 
Steve Jobs (as cited by Isaacson, 2011) 
 
This dissertation focuses on the impact that mindfulness has on decision making biases. 
Mindfulness — the state of being aware of and attentive to each moment in time — can have 
several benefits, from the reduction of anxiety (Kabat-Zinn et al., 1992) to increased job 
satisfaction (Hülsheger et al., 2013). Conversely, decision making biases have pervasive effects 
in a series of different domains in life, especially within companies and organizations. Although 
previous research has linked the two realms (cf. Hafenbrack et al., 2014; Kiken & Shook, 2011), 
literature that specifically studies the impact of mindfulness on decision making biases is still 
scarce. 
In answering the call of previous authors to study the impact of mindfulness on 
workplace outcomes (Long & Christian, 2015), the aim of this dissertation is to fill this gap in 
the literature. By resorting to a quantitative approach in three different studies, its added value 
is two-fold. On the one hand, it sheds a new light on the topic of improving decision making 
and reducing biases, while at the same time investigating a new dimension of the impacts of 
mindfulness. On the other hand, it is of managerial relevance as it gives managers yet another 
resource to improve organizational best practices and increase their employees’ satisfaction. 
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2. Literature Review 
2.1. Mindfulness 
Mindfulness refers to one’s capacity to be both attentive to and aware of internal and 
external experiences at each moment in time (Brown & Ryan, 2003). It is precisely the 
combination of attention and awareness that differentiates mindfulness from other states of 
consciousness. When facing a situation in which one feels “put in the spotlight” — either by a 
demanding boss, a critical client or a challenging co-worker — a person’s initial thought 
process might imply thinking of a way out of said situation, evaluating the multiple possible 
answers or ruminating on its origin. However, when relying on mindfulness, one can pay 
attention to the surroundings of the situation — registering both internal and external conditions 
— while, at the same time, being aware of its effects (emotional, somatic) without judging or 
analyzing them. By leading each person to a state in which he or she gains some distance from 
the actual situation and the emotions it triggers, mindfulness allows for a clearer assessment of 
the issue at hand. 
This ability has been receiving increased attention from the broader public in the recent 
past, while scholars of areas ranging from personality psychology to organizational behavior 
delve in the understanding of its intricacies and implications. From an academic standpoint, 
mindfulness has been assessed and evaluated through two main approaches — one that 
considers it a trait, and one that assesses it as a state. The two currents have already been 
integrated, both in the field of mindfulness and in broader personality psychology. Kiken et al. 
(2015) showed how increased state mindfulness is positively correlated with an increase in trait 
mindfulness following an eight-week mindfulness training program. Fleeson (2004) underlines 
how the two streams can complement each other, since states are strong descriptors of 
momentary behaviors and traits can predict behavior over a broader timeframe. 
Notwithstanding, and given how different the methodological details are according to each 
perspective, it is interesting to analyze the corresponding literature separately. 
On the one hand, there is the literature that sees mindfulness as a psychological trait 
(whose strength varies from person to person). Baer et al. (2008) have developed the Five Facet 
Mindfulness Questionnaire (FFMQ) to investigate five key skills that mirror different facets of 
mindfulness — observing, describing, acting with awareness, non-judging of inner experience, 
and non-reactivity to inner experience. 
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The Freiburg Mindfulness Inventory (FMI), created by Walach et al. (2006), allows for 
the analysis of differences in mindfulness between recent and expert meditators, whereas the 
Philadelphia Mindfulness Scale (PHLMS) — designed by Cardaciotto et al. (2008) — is 
directed at a population without any prior meditation experience. The Southampton 
Mindfulness Questionnaire (SMQ) is a 16-item measure of mindfulness that focuses on 
distressing thoughts and images, as proposed by Chadwich et al. (2008). 
On the other hand, some authors focus on the conceptualization and measurement of 
state mindfulness. Hafenbrack (2014; 2015; 2016; 2017) has argued that mindfulness could be 
cultivated via meditation in specific situations when it would be helpful in the workplace, but 
avoided otherwise. The State-Mindfulness Attention Awareness Scale (State-MAAS, Brown & 
Ryan, 2003) measures how often one is able to achieve a mindfulness state (being completely 
focused on the present moment) across different moments of the day. Although it has been 
pointed out that this scale’s focus on specific moments of the day may jeopardize a 
comprehensive assessment of how mindful an individual really is, State-MAAS has 
demonstrated convergent validity when compared to the original Mindfulness Attention 
Awareness Scale (MAAS, Brown & Ryan, 2003). The Toronto Mindfulness Scale (TMS, Lau 
et al., 2006) is not only a state-oriented scale but also one that is meant to be applied following 
a meditation experience. The authors of this scale explored two aspects that are implicit in the 
definition of mindfulness — curiosity, needed to pay attention to one’s surroundings, and de-
centering, that allows for a distanced awareness of each moment’s experience — which 
increased following an eight-week meditation course. Tanay & Bernstein’s (2013) State 
Mindfulness Scale (SMS) is comprised of 23 items aimed at combining the roots of mindfulness 
— namely, Buddhist traditions — and the most recent definitions of the concept as determined 
by modern-day psychology. 
Even though its origins can be traced back to ancient Eastern religions, the recent 
interest in mindfulness has also grown in tandem with the literature supporting a series of 
benefits deriving from its practice — which have in turn been validated by experts in fields 
from education to neuroscience. To many, mindfulness is a way of finding calm in the frantic 
rhythm of everyday life. Khoury et al. (2013) concluded that mindfulness-based therapy (MBT) 
is an effective treatment for a variety of psychological problems such as anxiety, depression, 
and stress. As shown by Mrazek et al. (2012; 2013), mindfulness can be directly contrasted 
with mind-wandering. 
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This diversion of attention from a primary task to task-unrelated thoughts (Smallwood 
& Schooler, 2006) can be reduced by mindfulness, which in its turn reduces rumination while 
increasing attention to the task at hand. 
In a professional context, Hülsheger et al.’s (2013) study revealed that participants in a 
mindfulness intervention group experienced significantly less emotional exhaustion and more 
job satisfaction than participants in the control group. Long & Christian (2015) investigated the 
role of mindfulness in reducing workplace retaliation. These results were corroborated by Good 
et al. (2016) who, through an integrative review of literature on mindfulness at work, show that 
the benefits of mindfulness trickle down to key workplace outcomes, including performance, 
relationships, and well-being. The results of this study suggest that, by having a negative impact 
on individuals’ inclination towards ruminative thought and negative emotions, mindfulness 
decreases retaliation — therefore establishing mindfulness as an important tool in improving 
work environments. 
2.2. Decision Making Biases 
Decision making biases are also the focus of an established body of literature. When 
confronted with the need to decide merely based on a belief regarding an uncertain event, 
people often rely on judgmental rules also known as heuristics. These thought patterns, despite 
facilitating the decision making process in an environment with external constraints, may lead 
to repetitive sub-optimal choices — which explain their definition as cognitive biases 
(Kahneman, 2011; Plous, 1993). These mechanisms raise the question of whether individuals 
are in fact rational; however, it can also be argued that biases do not represent shortcomings, 
but rather the product of centuries of evolution in which mankind has had to adapt itself to a 
complex world (Haselton & Nettle, 2006). Regardless of the importance of this perspective in 
explaining, for example, why humans are predisposed to be more scared of harmless insects 
than of traffic, the negative consequences of these biases have been exhaustively accounted for 
in several different contexts, from law to medicine. Paren (2015) takes the insights of behavioral 
economics and illustrates how biases can occur in the decision making process of different 
types of organizations. Montibeller & von Winterfeldt (2015) elaborate on the different biases 
that distort judgement, therefore jeopardizing analysis — illustrating with several examples and 
suggesting techniques that contribute to reducing the prevalence of biased decision making. 
Notwithstanding, there are two areas — strategic management and behavioral finance 
— where there is a strong consensus among scholars with regards to the adverse consequences 
induced by biased decision making. 
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The literature around decision making underlines how often cognitive biases affect the 
perception of risk for both managers and entrepreneurs. Simon et al. (1999) maintain that 
entrepreneurs undertake risky ventures because their risk perception is clouded by three main 
biases — overconfidence, illusion of control and a belief in the law of small numbers. Overall 
(2016) explores this line of reasoning, further arguing that entrepreneurs not only demonstrate 
cognitive biases but also utilize techniques of neutralization that explain their misperception of 
risk. Das & Bing-Sheng (1999) address the different stages of the strategic decision making 
process in which cognitive biases can be identified. In this paper, the authors evaluate different 
modes of decision making and four basic types of cognitive bias — prior hypotheses and 
focusing on limited targets, exposure to limited alternatives, insensitivity to outcome 
probabilities and illusion of manageability. Doing such renders the conclusion that there is a 
biased component in every strategic decision making process, but the weight of each bias differs 
according to the stage one is at. To avoid making such “rule of thumb” mistakes, it is suggested 
that managers should be aware of the hypothesis that underlie these findings and try to identify 
them in the early stages of their decision making processes to be able to de-bias them. 
Behavioral finance is the study of how security prices are affected by systematic errors 
made by investors. Conventional financial theories are based on the efficient market hypothesis 
(EMH), which states that the prices of securities reflect all the information available to investors 
(Fama, 1970). However, pioneers in the field of behavioral finance such as Kahneman & 
Tversky (1984) began by challenging the conventions of investors’ rationality and explored the 
fact that investors often forego statistical reasoning and rely on heuristics to make their 
investment decisions. Besides the ambiguity and uncertainty that characterizes financial 
markets, scholars pointed out cognitive biases as the reason for these deviations from rationality 
— which inevitably rooted behavioral finance in cognitive psychology. This relationship also 
explains why so many authors, besides analyzing the consequences of cognitive biases in the 
financial markets, also focus their attention on the actual origins of the repetitive errors 
demonstrated by investors (both institutional and individual). Aren et al. (2016) evaluated the 
research concerning institutional investors that was published between 2005 and 2014. This 
compilation of previous studies shows how consistent signs of different biases can be found 
across different types of institutional investors. Jain et al. (2015) undertake a qualitative review 
of the literature on cognitive biases that affect investments and financial management, 
concluding that individual investors incur in the same mistakes as institutional investors. 
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Bailey et al. (2012) make the liaison between the two stances, concluding that 
behaviorally-biased investors also make sub-optimal choices when choosing a mutual fund, 
resulting in a poor performance of their investments at the institutional level. 
Nevertheless, the link between strategic management, behavioral finance and the study 
of decision making biases goes deeper than an overlap of the three areas in the approach taken 
by different scholars. More precisely, it is noteworthy that many authors mention the 
susceptibility of individuals in both strategic management and behavioral finance to three biases 
— overconfidence bias, the endowment effect and hindsight effect. 
 
2.2.1. Overconfidence 
The first bias, overconfidence, is more than a mere flaw to understand one’s limits 
(Russo & Shoemaker, 1992). As explained by Moore & Healy (2008), overconfidence can be 
defined in different ways — as an overestimation of actual performance, as an overplacement 
of performance when compared to others, or as an over-reliance on beliefs. Overconfidence 
can also manifest itself in a multitude of settings, from an inflated sense of humoristic skills 
(Kruger & Dunning, 1999) to an excess of certainty in the context of engineering decisions (Lin 
& Bier, 2008). Nevertheless, it is important to distinguish overconfidence from optimism; the 
first implies a belief is the capabilities to achieve a certain goal while the latter is the 
predisposition to assume positive outcomes from a given event, rather than negative ones. Chira 
et al. (2008) proved the impact of overconfidence on individuals’ rationality regardless of their 
academic background by administering a survey that covered both financial and non-financial 
matters. In their analysis, Sharma & Shakeel (2015) understood that the tendency of students 
towards overconfidence is irrespective of gender, even though a larger percentage of female 
respondents displayed signs of this bias. Bi et al. (2016) showed how overconfident individuals 
tend to be more persistent in the pursuit of their objectives. 
In the past, overconfidence has been measured mostly through surveys in field studies. 
As an example, Moore & Healey (2008) asked participants to predict how many questions they 
would answer correctly in a questionnaire — using the difference between the actual answers 
and the initial guess as a measurement of overconfidence. 
Overconfidence is also an important variable in the managerial and entrepreneurial 
reality. By measuring the diversification of CEOs’ wealth, Malmendier & Tate (2015) showed 
how more confident CEOs tend to hold their stocks for a longer time. This interference in the 
managers’ perception of risk is noteworthy, given that it prevents a correct assessment of the 
intrinsic hazards associated to their strategic decisions (Russo & Shoemaker, 1992). 
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Moreover, overconfidence can affect other choices, such as when to issue management 
forecasts. Libby & Rennekamp (2012) considered the relationship between the two aspects and 
concluded that overconfident managers have a greater belief in their firms’ future performance, 
therefore being more willing to issue forecasts. Furthermore, Dedu et al. (2012) highlight how 
overconfident managers tend to overestimate their cash flows and take on more than the optimal 
levels of debt. When it comes to entrepreneurs, Busenitz & Barney (1997) argue that the levels 
of overconfidence displayed are greater than for managers (cf. Grant, 2016). Moreover, Simon 
et al. (1999) modeled the interaction between overconfidence and the willingness to start a new 
venture, achieving evidence that the former has a positive, significant effect on the latter. 
In the financial world, overconfidence has been pointed out as the root of several market 
inefficiencies. As an example, Barber & Odean (2002) uncovered the relationship between a 
switch from phone trading to online trading and overconfidence. As hypothesized, with the 
increased access to information and increased control came overconfidence and more frequent 
trading — which, given the associated transaction costs, results in lower returns. Scott et al. 
(2003) determined that overconfidence in the stock markets is contingent to cultural differences 
between countries and that the growth rates of each index aggravate investors’ inclination 
towards this bias. Iqbal et al. (2015) demonstrated how overconfident investors are more prone 
to view the markets as efficient. This tendency is also exacerbated by the fact that these are the 
investors who tend to devote the most time and resources to the collection of information 
relevant towards their decisions. 
In regards to the ways one can try to decrease the strength of the overconfidence bias, 
Shu et al. (2010) showed how low-probability/ high-consequence events (such as a natural 
catastrophe) tend to make people less overconfident and more rational. In line with these 
findings, Montibeller & von Winterfeldt (2015) further suggest that, to make an unbiased 
decision, scenarios should be analyzed by starting with extreme probabilities — as to avoid 
central anchoring — and in the light of probability training. 
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2.2.2. Endowment Effect 
Endowment effect is the name used to define the fact that people demand more to give 
up an object than they would be willing to pay to acquire it (Thaler, 1980). Kahneman et al. 
(1990) described it through the discrepancy observed between how much individuals would be 
willing to pay for a given good (Willingness to Pay, WTP) and how much they would require 
to let go of that good (Willingness to Accept, WTA). In their study, the authors concluded that 
owners attribute more value to a product than non-owners, and although this effect can be 
verified upon the mere touch of a good, its prevalence increases over time. Additionally, there 
are two key elements which, according to scholars, account for this bias. The first one is loss 
aversion. As proposed by Tversky & Kahneman (1991), putting together individuals’ innate 
tendency to avoid losses and the fact that selling an object recalls such feeling of loss explains 
why sellers translate an apparent need of compensation into demanding a higher price for a 
good than what they would be willing to pay for it. Additionally, recent studies focus on the 
impact of ownership on increasing the endowment effect. Dommer & Swaminathan (2012) 
argued that seeing an object as their own has a greater weight in driving the endowment effect 
than loss aversion, corroborating the findings of Kogut & Kogut (2011), who claim that the 
endowment effect occurs when people are linked to their possessions and experience 
attachment anxiety. Heffetz & List (2014) tried challenging this argument, but still find that 
assigning a person with a good is an important factor in explaining the endowment effect. 
Nevertheless, the endowment effect is not a bias displayed with the same intensity 
across individuals, as evidenced in different studies. Apicella et al. (2014) studied the 
evolutionary path of the endowment effect and, through an experimental study on a population 
of hunter-gatherers, concluded that in non-industrialized societies this bias cannot be found. 
Wieland et al. (2014) investigated the gender differences concerning the endowment effect and 
established that women have a lower willingness to pay for a certain object, but require an 
equivalent amount as men to sell it. Zhao et al. (2014) investigated whether the endowment 
effect is extensible to other people’s goods, showing how the ownership of a good by someone’s 
loved-ones can still give rise to this bias. Maddux et al. (2010) found that the endowment effect 
is more pronounced in Western cultures than in East Asian cultures, which they found was 
explained by cultural differences in self-enhancing versus self-critical self-views. 
Besides pricing considerations, the concept of the endowment effect can also be applied 
to areas such as foreign policy (Zahariadis, 2014). Liberman et al. (2009) adopted yet a different 
perspective, evaluating the implications of the endowment effect in how one perceives his or 
her own life. 
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The authors concluded that happier people attribute more weight to memories that evoke 
the sense of a positive endowment, proving how this bias can alter people’s judgements. 
Kahneman et al. (1990) evaluated the extent of the endowment effect by measuring the 
discrepancies between the willingness to pay and the willingness to accept a given price for a 
good. Another approach to measure the bias was suggested by Liberman et al. (2009). Through 
a survey distributed among students, the authors assessed the participants’ attachment to events 
and situations that occurred in the past, using this as a scale to compare how different people 
display the endowment effect. 
As derives from the aforementioned literature, if managers let the fear of losing override 
potential chances of making gains (Tversky & Kahneman, 1979), they may fail to lead their 
firms towards an optimal strategy. Moreover, the endowment effect is seen in financial settings 
as a compelling argument to explain pricing anomalies in the financial markets (Kahneman et 
al., 1990). 
Montibeller & von Winterfeldt (2015) classify the endowment effect as a bias that is 
easy to correct. It is suggested that buyers and sellers focus on the logic inherent to price 
convergence and eliminate sunk costs in their analysis to be able to make the most informed 
and correct decisions. 
 
2.2.3. Hindsight Bias 
Hindsight bias, colloquially known as the “knew it all along” effect, is a cognitive 
phenomenon characterized by the tendency to adjust one’s memory about earlier given 
estimates towards intermediately presented outcome information (Fischhoff, 1975). This bias 
operates such that people think that what were once uncertain events had been more predictable 
than they were. An experience that rendered a clear example of hindsight bias was designed by 
Bonds-Raacke et al. (2001). In their study, the authors asked participants to assign a probability 
to which team would win a given sporting event; in its aftermath, the participants who had bet 
for the losing team reviewed their choices as if the result was more predictable than what they 
assumed in the first part of the experience — therefore revealing hindsight bias. Louie et al. 
(2000) had already explored this angle, concluding that when an outcome is positive, people 
involved in it demonstrate hindsight bias, but third party observers do not. 
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Although some people show signs of hindsight reversal (Konečný & Bačová, 2012) and 
older adults display larger hindsight bias than younger adults (Groß & Bayen 2015), this bias 
has concrete implications in everyday life, such as unjust criminal legal decision making 
(Oeberst & Goeckenjan, 2016). Given that it can be better understood as a cognitive error rather 
than a demonstration of self-flattery (Connolly & Bukszar, 1990), hindsight bias has been 
studied in correlation with other variables that impact decision making. Nestler & von Collani 
(2008) showed how the knowledge of counterfactual conditions increases hindsight; Haslam & 
Jayashinge (1995) found a similar relationship between hindsight bias and negative affect. In a 
similar vein, Calvillo & Rutchick (2014) proved how expertise and knowledge in a given 
subject are negatively correlated with hindsight bias. 
To measure hindsight bias, researchers usually compare and contrast the answers of two 
groups of study participants. By asking respondents to evaluate the likelihood of certain events 
and communicating to an experimental group the verified outcome, authors such as Choi & 
Nisbett (2000) and Pohl et al. (2002) utilize the differences in the answers before and after 
knowing the final result as a measure of hindsight bias. 
As far as strategic management is concerned, Porter (1980) highlighted how pervasive 
hindsight bias can be in the control and scanning phases of a strategy development. On the one 
hand, managers often look back and realize that they had more control and influence over a 
firm than the power they exerted. On the other hand, when analyzing competitors, managers 
often assume that outcomes seen in other firms (such as bankruptcy) were evident from the start 
— therefore presuming that they could avoid them if faced with the same situation. 
In the financial world, Biais & Weber (2009) investigated the impact of hindsight bias 
on risk performance. The authors not only discovered that hindsight bias reduces volatility 
estimates but also that investment bankers who exhibit this bias tend to have lower performance. 
As suggested by Slovic & Fischhoff (1977), this bias can be decreased by focusing on 
the reasons why the verified outcome could have not occurred. By pointing to the different 
hypothesis initially considered, people become more aware of all the options that were available 
before the outcome was known — therefore displaying lower levels of hindsight bias. 
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2.3. Theory Summary and Research Questions 
Despite the relevance of cognitive biases in everyday life — and the impact that 
focusing on the present moment could have in decreasing them — the study of the relationship 
between mindfulness and decision making biases is a topic that is still little explored. Kiken & 
Shook (2011) were able to link mindfulness intervention to a decrease in negativity bias, with 
results that proved the impact of mindfulness on reducing the propensity towards depression 
and anxiety. Hafenbrack et al. (2014) showed how trait mindfulness has a positive correlation 
with resisting sunk cost bias and that inducing state mindfulness can reduce this bias. 
Notwithstanding, no other studies investigate the link between mindfulness and decision biases 
in such a direct way. 
Given the clear impact that mindfulness can have not only on individuals but also on 
organizations, this thesis strives to understand if mindfulness is effective in reducing the 
decision making biases aforementioned — overconfidence, the endowment effect and hindsight 
bias. More specifically, this thesis focuses on two key research questions. The first question 
addresses the possibility that more mindful workers show less propensity towards biased 
decision making. The second question, in line with previous literature, investigates whether 
inducing mindfulness reduces the intensity of the chosen biases. 
This study is academically relevant because it strives to understand the dynamics 
between mindfulness and decision making processes. Even though each dimension has been 
previously explored, the variables here considered have not been analyzed in one single study. 
For managers, this topic is important because it ultimately concerns workplace 
outcomes. In a time where the well-being of employees is a core question for most noteworthy 
firms, focusing on a practice such as mindfulness may serve the dual purpose of increasing both 
individuals’ well-being and their levels of work satisfaction. 
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3. Primary Research 
In three studies, I tested whether greater mindfulness leads to a greater resistance to 
overconfidence, the endowment effect and hindsight bias. 
Study 1 was designed as a demonstration of the negative correlational relationship 
between trait mindfulness and overconfidence, the endowment effect and hindsight bias. Study 
2 examines the impact of inducing state mindfulness (following a brief mindfulness-meditation 
induction) on decreasing overconfidence. Study 3 assesses the role of positive and negative 
affect as mediators between mindfulness and overconfidence. 
 
3.1. Study 1 
In the first study, I investigated the relationship between trait mindfulness and resistance 
to overconfidence, the endowment effect and hindsight bias. When assessing overconfidence, 
I have controlled for gender and education level. Gender was previously found to affect 
overconfidence levels (Sharma & Shakeel, 2015). Education and salary were used as proxies 
for expertise, which has been shown to be negatively correlated with overconfidence (Kruger 
& Dunning, 1999). 
The endowment effect was studied while controlling for gender. This control reflects an 
argument used by previous authors (Wieland et al., 2014), according to whom there are 
significant gender differences when it comes to the endowment effect. 
Finally, to understand the link between mindfulness and hindsight bias, controls were 
applied for age and domain knowledge. Groß & Bayen (2015) noted that hindsight bias is 
enlarged with age. Moreover, and in line with the findings of Calvillo & Rutchick (2013), 
education and salary were taken as indicators of domain knowledge — since it stands to reason 
that the two should likewise reflect lower levels of hindsight bias.  
It was hypothesized that mindfulness is negatively correlated with overconfidence, the 
endowment effect and hindsight bias. 
 
3.1.1. Method 
To conduct the first study, an online survey was created through the Qualtrics platform 
and participants were recruited from an online panel, Amazon MTurk. 
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The choice of an online platform pertained to the goal of focusing the study on 
individuals who worked in an organization outside of the home. Despite the possible drawbacks 
that conducting an online survey might present (as described by Reips, 2002), I believe that it 
proves to be a more advantageous method than, for example, conducting an in-person survey. 
The survey’s appearance and functionality were tested under different informatic 
systems and, besides recording the questions, the platform also recorded the time and date in 
which each questionnaire was taken and the IP address used — which I did not control for. The 
questionnaire was available from March 20th, 2017 to March 24th, 2017. In total, the survey was 
completed by 106 adult users residing in the United States (41 women and 65 men; mean age 
= 34.28, SD = 9.37, age range = 21-63). The questionnaire began with an introduction, which 
thanked the respondents in advance for their participation and included the author’s e-mail 
address for further information. 
To account for overconfidence, participants completed the Overconfidence/ 
Underconfidence (CAL) subsection (α = .608) of the Adult Decision Making Competence 
Inventory (A-DMC, Bruine de Bruin et al., 2007). This consisted of having participants 
answering trivia questions in the form of “True or False” and then assigning a percentage to 
how confident they were in having made the correct choice (ranging from guesses at 50% and 
absolute certainty at 100%). Subtracting from 1 the absolute difference between the mean 
confidence reported for the four questions and the percentage of correct answers rendered a 
measure of overconfidence. Following Moore & Healy (2008), prior to answering eight trivia 
questions, participants predicted how many questions they could answer correctly. 
Overestimation was computed as the reported estimate score minus the participant’s actual 
score. 
To study the extent of the endowment effect, participants were firstly instructed to think 
about a coat they often wear. Participants were also asked to briefly describe the coat, as well 
as its attractiveness and importance. By doing such, participants were induced to focus their 
thoughts on a possession they value, following Kogut & Kogut’s (2011) methodology. To 
inquire participants about their selling prices, they were asked “Imagine that someone asked to 
buy the coat from you. What would be the lowest price that you would be willing to accept to 
sell that person your coat?”; to assess buying prices, the following question was posed: 
“Suppose you lost that coat, and it was possible to buy it back. What would be the highest price 
that you would be willing to pay to get it back?”. 
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Endowment Effect was measured as the absolute difference between Willingness to 
Accept and Willingness to Pay, divided by the Willingness to Pay. The intuition behind this 
computation was that, regardless of the price attributed to the good, mindfulness should make 
individuals more aware of the fact that buying prices should be equal to selling prices, therefore 
decreasing this difference. Following Waldfogel (1993), I investigated the endowment effect in 
gifts and questioned participants on their valuation and market prices of the last gift they had 
received. This entailed two versions of the questionnaire. In one of them, participants were 
asked about their willingness to pay (“Abstracting from the sentimental value of the gift: If you 
would not have received the gift, how much would you be willing to pay to obtain it?”). In the 
other, the respondents’ willingness to accept was assessed (“Abstracting the sentimental value 
of the gift: How much would somebody have to pay you to induce you giving the gift away?”). 
The two versions were randomized such that an equal number of participants answered each 
version. Modeled after Nayakankuppam & Mishra (2005), the endowment effect was finally 
measured by showing participants a picture of two mugs and asking them to quote a reservation 
price depending on their condition of buyers or sellers, along with four thoughts about the 
displayed mugs. 
To understand hindsight bias, ten numerical almanac questions were used following the 
methodology proposed by Pohl et al. (2002). Notwithstanding, two versions of the survey were 
distributed. In one of the versions, participants could see the answers to all the odd questions; 
in the other version, participants had access to the answers of the even questions — therefore 
creating an equal number of experimental and control items. An example of the questions asked 
is as follows: “How many lines are there in a sonnet? The answer is 14. What would have been 
your estimate if you had not known the solution?” For each question, the percentage distance 
to the correct answer was computed. The average distance for the experimental and control 
questions was computed and Hindsight Bias was measured as the difference between these 
scores. 
Participants also completed the Mindful Attention Awareness Scale (α = .954) (MAAS, 
Brown & Ryan, 2003) and the Five Facet Mindfulness Questionnaire (α = .907) (FFMQ, Baer 
et al., 2008), both widely used trait mindfulness scales. The final part of the survey included 
demographic questions about sex, age, education and average household income. The complete 
questionnaire can be found in Appendix 1. 
The values were winsorized at the 5% and 95% levels to account for any outliers present 
and improve the sample (making it more precise and representative without having to remove 
any data points). 
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3.1.2. Results and Discussion 
Table 1 gives an overview over the measures’ means, standard deviations, and 
Cronbach’s alpha. 
Cronbach’s alpha did not apply to the measures of Overestimation, Hindsight Bias, 
Endowment Effect and Age, as these were not constructed on either a dichotomous or multi-
point scale. Cronbach’s alphas ranged from “unacceptable” to “acceptable” according to 
George & Mallery’s (2005) guidelines (≥ 0.7 = acceptable; ≥ 0.6 = questionable; ≥ 0.5 = poor; 
≤0.5 = unacceptable). 
 
Table 1: Descriptive statistics of the measures used in Study 1 after winsorizing the data. 
This table presents the summary statistics of the main measures used in Study 1 for the 106 observations 
collected. Winsorized data at the 5% and 95% levels was used. 
Statistics A-DMC Overestimation 
Hindsight 
bias 
Endowment 
effect 
FFMQ MAAS Age 
Min. 0.38 -7.00 -14.79 -0.83 22.60 1.00 21.00 
Max. 1.00 3.08 18.72 2.33 45.80 6.00 63.00 
Mean 0.84 -2.15 1.55 -0.11 34.06 3.98 34.28 
Std. dev. 0.13 1.88 4.51 0.57 4.12 1.23 9.37 
Cronbach’s α  0.61 n/a n/a n/a 0.91 0.95 n/a 
  
Hypothesis 1.1: Mindfulness is negatively correlated with overconfidence. 
To test the relationship between overconfidence and mindfulness, I used the following 
equation: 
𝑂𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖
= 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛
+ 𝐵4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
(1) 
Equation 1: Regression model to assess the relationship between mindfulness and 
overconfidence. 
 Four different regressions were run in a 2X2 model, as shown in the graph below. 
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Figure 1: Model of the regressions to study overconfidence. 
 
Trait mindfulness (measured through both MAAS and FFMQ) was only a significant 
predictor of lower levels of overconfidence when the dependent variable was Overestimation. 
When the dependent variable was A-DMC, mindfulness had a marginally positive impact on 
overconfidence but the statistical values were not significant. Gender, Education and Salary 
were not significant predictors in any of the regressions and the significance patterns were 
unchanged when the control variables were entered individually. Table 2 shows the regression 
estimates for the variables considered. 
 
Table 2: Regression estimates of overconfidence. 
This table reports the regression results of overconfidence based on the following equation: 
𝑂𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖 = 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝐵4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
Mindfulness is measured both through the FFMQ and MAAS scales. ?̅?2is the adjusted R2. The numbers in the 
parentheses are t-statistics. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
Dependent variable/ 
Independent variable 
Constant 𝜷𝟏 𝜷𝟐 𝜷𝟑 𝜷𝟒 ?̅?
𝟐 
A-DMC/ FFMQ 
0.83 
(6.92***) 
0.002 
(0.68) 
0.009 
(0.37) 
-0.02 
(-1.06) 
-0.002 
(-0.46) 
-0.02 
A-DMC/ MAAS 
0.86 
(11.24***) 
0.01 
(1.15) 
0.01 
(0.45) 
-0.02 
(-1.13) 
-0.002 
(-0.40) 
-0.02 
Overestimation/ FFMQ 
1.79 
(1.05) 
-0.09 
(-2.02***) 
-0.54 
(-1.46) 
-0.26 
(-0.99) 
0.02 
(0.31) 
0.04 
Overestimation/ MAAS 
-0.19 
(-0.17) 
-0.25 
(-1.70**) 
-0.61 
(-1.54) 
-0.25 
(-0.94) 
0.01 
(0.13) 
0.03 
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Hypothesis 1.2: Mindfulness is negatively correlated with the endowment effect. 
 Regarding the first measure of the endowment effect — the question that led participants 
to think about a possession of theirs — the two within-subject prices were examined using a 
paired-samples t-test. Surprisingly, estimates showed that buying prices were higher than 
selling prices (respectively, M = 136.08, and M = 125.03, t(106) = -0.87, p>.05), a result that 
still held upon a log-transformation of the prices (respectively, M = 4.58 and M = 4.31, t(106) 
= -4.29, p<.05). Although the difference between the two groups was only significant when the 
log-transformation was applied, it could possibly be explained by the fact that the attachment 
participants feel towards the good pushed their willingness to pay to higher levels. Nevertheless, 
and to check if mindfulness decreased the discrepancy between buying and selling prices, the 
following regression was used: 
𝐸𝑛𝑑𝑜𝑤𝑚𝑒𝑛𝑡 𝑒𝑓𝑓𝑒𝑐𝑡𝑖 = 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝜀𝑖 (2) 
Equation 2: Regression model to assess the relationship between mindfulness and the 
endowment effect. 
Table 3 summarizes the results achieved. 
 
Table 3: Regression estimates of the endowment effect. 
This table reports the regression results of the endowment effect based on the following equation: 
𝐸𝑛𝑑𝑜𝑤𝑚𝑒𝑛𝑡 𝑒𝑓𝑓𝑒𝑐𝑡𝑖 = 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝜀𝑖 
Mindfulness is measured both through the FFMQ and MAAS scales. ?̅?2is the adjusted R2. The numbers in the 
parentheses are t-statistics. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
Measure of mindfulness Constant 𝜷𝟏 𝜷𝟐 ?̅?𝟐 
FFMQ 
-0.20 
(-0.42) 
0.02 
(0.13) 
0.06 
(0.52) 
-0.02 
MAAS 
-0.10 
(-0.50) 
-0.01 
(-0.22) 
0.06 
(0.52) 
-0.02 
 
As can be seen in the table above, the data does not sufficiently support the hypothesis 
that mindfulness decreases the discrepancies between buying and selling prices, since the values 
obtained have no statistical significance. 
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The second measure of the endowment effect quizzed participants on the prices they 
would attribute to the last gift they had received, as well on the gift’s market price. With such 
information, the OLS regression of the following model was run: 
log(𝑉𝑗𝑖) = 𝛽0 + 𝛽1 log(𝑃𝑗𝑖) + 𝛽2𝑊𝑇𝐴 + 𝛽3𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽4𝐺𝑒𝑛𝑑𝑒𝑟 + 𝜀𝑖 (3) 
Equation 3: Regression model to assess the relationship between mindfulness and the 
endowment effect following Waldfogel (1993). 
𝑉𝑗𝑖 denotes the valuation of gift j by participant i and 𝑃𝑗𝑖 the market value of the gift as 
reported by each participant. WTA is a dummy variable that takes the value of 1 if the participant 
is asked about her Willingness to Accept, and zero otherwise. Mindfulness is measured through 
the FFMQ and MAAS scales, and the results are reported in the table below. 
 
Table 4: Regression estimates of the endowment effect following Waldfogel (1993). 
This table reports the regression results of the endowment effect based on the following equation: 
𝑙𝑜𝑔(𝑉𝑗𝑖) = 𝛽0 + 𝛽1 𝑙𝑜𝑔(𝑃𝑗𝑖) + 𝛽2𝑊𝑇𝐴𝑖 + 𝛽3𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽4𝐺𝑒𝑛𝑑𝑒𝑟 + 𝜀𝑖 
Mindfulness is measured both through the FFMQ and MAAS scales. ?̅?2is the adjusted R2. The numbers in 
the parentheses are t-statistics. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, 
respectively. 
 
Measure of mindfulness Constant 𝜷𝟏 𝜷𝟐 𝜷𝟑 𝜷𝟒 ?̅?
𝟐 
FFMQ 
0.25 
(0.35) 
0.88 
(16.90***) 
0.20 
(1.21) 
0.01 
(0.45) 
-0.25 
(-1.43) 
0.76 
MAAS 
0.61 
(1.56*) 
0.88 
(17.09***) 
0.20 
(1.19) 
-0.02 
(-0.21) 
-0.25 
(-1.43) 
0.76 
 
Although the predicted directions for the estimates held (there was indeed an increase 
in the valuation of the gift when participants were asked about the selling price), the results 
concerning mindfulness were ambiguous. In fact, the estimates obtained were either close to 
null or negative, but statistically insignificant nonetheless — therefore impeding the 
achievement of a conclusion. 
Finally, when the reservation price depended on the participants’ condition as buyers or 
sellers of the displayed mugs, the average selling price was higher (M = 11.85) than the buying 
price (M = 10.38) — a finding in line with previous research. However, given that the means’ 
difference between the two groups was not statistically significant, one cannot conclude that 
there are differences in the reservation prices between the two groups (independent-samples t-
test: t(53) = -0.63, p>.05). 
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Hypothesis 1.3: Mindfulness is negatively correlated with hindsight bias. 
To test the relationship between mindfulness and hindsight bias, I used the following 
formula: 
𝐻𝑖𝑛𝑑𝑠𝑖𝑔ℎ𝑡 𝐵𝑖𝑎𝑠𝑖
= 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽2𝐴𝑔𝑒 +  𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽4𝑆𝑎𝑙𝑎𝑟𝑦
+ 𝜀𝑖 
(4) 
Equation 4: Regression model to assess the relationship between mindfulness and hindsight bias. 
Once again, two different regressions were run: one that measured mindfulness through 
the FFMQ scale, and another that used MAAS. The regression estimates can be seen in the table 
below. 
 
Table 5: Regression estimates of hindsight bias. 
This table reports the regression results of hindsight bias based on the following equation: 
𝐻𝑖𝑛𝑑𝑠𝑖𝑔ℎ𝑡 𝐵𝑖𝑎𝑠𝑖 = 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠 + 𝛽2𝐴𝑔𝑒 + 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
Mindfulness is measured both through the FFMQ and MAAS scales. ?̅?2is the adjusted R2. The numbers in 
the parentheses are t-statistics. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, 
respectively. 
 
Measure of mindfulness Constant 𝜷𝟏 𝜷𝟐 𝜷𝟑 𝜷𝟒 ?̅?𝟐 
FFMQ 
-0.19 
(-0.04) 
-0.10 
(-0.81) 
0.03 
(0.60) 
1.00 
(-1.52) 
0.19 
(1.12) 
-0.002 
MAAS 
-2.10 
(-0.73) 
-0.28 
(-0.75) 
-0.03 
(0.49) 
1.01 
(1.54) 
0.19 
(1.09) 
-0.003 
 
In line with the hypothesis formulated, the direction of the estimates seems to point 
towards a negative correlation between mindfulness and hindsight bias. However, given that 
these results are not statistically significant, the concrete nature of this relationship cannot be 
validated. 
 
3.2. Study 2 
In this study, I tested the causal nature of the relationship between state mindfulness and 
the overconfidence bias. This was done by resorting to an experimental manipulation of 
mindfulness meditation. I hypothesized that mindfulness meditation would increase resistance 
to the overconfidence bias. 
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3.2.1. Method 
To conduct the second study, a different online survey was created through the Qualtrics 
platform and participants were once again recruited from the online panel Amazon MTurk. As 
previously mentioned, the study targeted individuals living in the United States who worked in 
an organization outside of the home. 
The questionnaire was available from April 10th, 2017 to April 12th, 2017. In total, the 
survey was completed by 112 adult users (47 women and 65 men; mean age = 34.23, SD = 
9.57, age range = 19-60). 
After the introduction, participants were asked to listen to an eight-minute recording. 
One of two recordings was randomly assigned to each participant, which corresponded to the 
two conditions to be studied: a mindfulness condition and a control condition. In line with 
previous research (Arch & Craske, 2006; Hafenbrack et al., 2014), the mindfulness recording 
asked participants to focus on their breathing. Conversely, participants in the control condition 
were induced to think about random thoughts, with no focus on any sensation. 
Unlike the previous study, Study 2 focused only on one bias — the overconfidence bias. 
The explanation for this choice lies in the fact that, out of the three biases initially targeted, 
statistical significance for negative correlation was only found between mindfulness and 
overconfidence. Given such, participants were first asked to report how they see themselves 
when compared to their peers — assessing their Driving Ability, Job Performance and Ease in 
Finding a New Job (following Chira et al., 2008; α = .68). Secondly, participants were presented 
with ten trivia questions, following Moore & Healy’s (2008) approach. Besides computing a 
measure of Overestimation similar to Study 1, Overplacement was also studied. Given such, 
and prior to answering the trivia questions, participants were asked to assign a probability to 
how many questions they would answer correctly and guess how many questions a randomly 
selected previous participant (RSPP) would have answered correctly. This allowed for a 
measure of not only how participants see themselves as better than they really are 
(overestimation) but also of how they perceive themselves in relation to others (overplacement). 
The final part of the survey included demographic questions about gender, age, 
education and average household income. The questionnaire can be found in Appendix 2. 
3.2.2. Results and Discussion 
Table 6 reports the descriptive statistics for the main measures used. 
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Table 6: Descriptive statistics of the overconfidence measures used in Study 2. 
This table presents the summary statistics of the overconfidence measures used in Study 2 for the 112 
observations collected. 
Statistics 
Driving 
Ability 
Job 
Performance 
Ease in Finding 
New Job 
Overestimation Overplacement Age 
Min. 0.00 0.00 0.00 -9.65 -10.32 19.00 
Max. 10.00 10.00 10.00 6.81 9.54 60.00 
Mean 6.69 6.96 6.34 -2.99 -0.08 34.23 
Std. dev. 2.09 1.86 2.28 2.77 2.59 9.57 
Cronbach’s α  0.68 n/a n/a n/a 
 
Hypothesis 2.1: Participants in the mindfulness condition display lower levels of 
overconfidence bias. 
To understand how overconfidence differed among the participants in the two 
conditions used, the means of each group were computed. Figure 2 graphs the results achieved. 
 
Figure 2: Means of the overconfidence measures as a function of condition in Study 2. 
 
It is particularly noteworthy that both the Overestimation and Overplacement measures 
present negative means. This points to the fact that the individuals in the sample appear to be 
prone to underconfidence, rather than overconfidence. 
To assess whether these differences were statistically significant, I ran independent-
samples t-tests for the means of the five overconfidence measures controlling for the two 
conditions used. 
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Table 7: Independent-samples t-test estimates of the overconfidence measures’ means used in 
Study 2. 
This table presents the results of the independent-samples t-test for the overconfidence measures’ means used 
in Study 2. 
Measure F Sig. t 
Sig. (2-
tailed) 
Mean 
Difference 
95% Confidence Interval of the 
Difference 
Lower Upper 
Driving Ability 0.19 0.67 -0.86 0.39 -0.34 -1.12 0.44 
Job Performance 0.53 0.47 0.40 0.69 0.14 -0.56 0.84 
Ease in Finding a 
New Job 
3.21 0.08 -0.83 0.41 -0.36 -1.21 0.50 
Overestimation 0.40 0.53 1.02 0.31 0.53 -0.50 1.57 
Overplacement 1.38 0.24 0.12 0.90 0.06 -0.91 1.04 
 
As can be concluded from the table above, there is a lack of significant results — p>.05 
(two-tailed) for every measure considered. 
 
Hypothesis 2.2: Mindfulness increases the resistance to overconfidence bias. 
To test for the causation nature of the relationship between mindfulness and 
overconfidence, I ran five different regressions according to the following OLS model: 
𝑂𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖
= 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠_𝐷𝑢𝑚𝑚𝑦 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛
+ 𝐵4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
(5) 
Equation 5: Regression model to assess the relationship between mindfulness and 
overconfidence. 
In these regressions, Overconfidence reflects the five measures aforementioned. 
Mindfulness was entered as a dummy variable that equaled 1 if the participant was in the 
mindfulness condition and 0 otherwise. The rationale behind using Gender, Education and 
Salary as controls refers to the literature mentioned in Study 1. The results obtained are reported 
in the table below. 
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Table 8: Regression estimates of overconfidence controlling for condition in Study 2. 
This table reports the regression results of overconfidence based on the following equation: 
𝑂𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖 = 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠_𝐷𝑢𝑚𝑚𝑦 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝐵4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
Overconfidence was measured through the participants self-reported Driving Ability, Job Performance in 
comparison to peers and Ease in Finding a New Job (following Chira et al., 2008). Additionally, measures of 
Overestimation and Overplacement following Moore & Healy (2008) were also computed. Mindfulness was 
entered as a dummy variable that equaled 1 if the participant was in the mindfulness condition and 0 otherwise. 
?̅?2is the adjusted R2. The numbers in the parentheses are t-statistics. *, ** and *** indicate statistical significance 
at the 10%, 5% and 1% level, respectively. 
Dependent variable Constant 𝜷𝟏 𝜷𝟐 𝜷𝟑 𝜷𝟒 ?̅?
𝟐 
Driving Ability 
5.90 
(5.46***) 
-0.32 
(-0.82) 
-0.30 
(-0.75) 
0.15 
(0.51) 
0.14 
(1.92***) 
0.01 
Job Performance. 
6.72 
(7.36***) 
0.12 
(0.36) 
0.75 
(2.21***) 
-0.32 
(-1.31) 
0.19 
(3.05***) 
0.11 
Ease in Finding a New Job 
4.76 
(4.02***) 
-0.33 
(-0.78) 
0.07 
(0.16) 
0.35 
(1.11) 
0.15 
(1.83**) 
0.04 
Overestimation 
-0.50 
(-0.36) 
0.49 
(0.97) 
-0.34 
(-0.66) 
-0.94 
(-2.55***) 
0.07 
(0.75) 
0.06 
Overplacement 
2.39 
(1.80**) 
0.04 
(0.07) 
-0.71 
(-1.44) 
-0.73 
(-2.09***) 
0.01 
(0.16) 
0.03 
 
Interestingly, Mindfulness was not a significant predictor in any of the regressions ran, 
and it appeared to have a positive directionality in all cases (except for Driving Ability and Ease 
in Finding a New Job). A possible explanation for this may be that — since the mean values 
for the Overestimation and Overplacement measures pointed towards underconfidence — 
mindfulness could be bringing individuals towards a neutral level of confidence. Once again, 
the significance patterns were unchanged when the control variables were entered individually. 
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3.3. Study 3 
Study 3 examined experimentally the mechanisms underlying the influence of state 
mindfulness on resistance to the overconfidence bias. 
Previous literature is convergent in concluding that mindfulness is positively correlated 
with positive affect and negatively correlated with negative affect (Brown & Ryan, 2003; 
Hafenbrack et al., 2014; Kiken & Shook, 2011). Notwithstanding, the relationship between 
positive and negative affect and overconfidence is rather ambiguous. Some authors find that 
positive affect decreases overconfidence. In three separate studies, Emich (2014) concluded 
that positive affect decreases overconfidence since it induces individuals to consider multiple 
aspects that could otherwise lead to an overestimation of one’s abilities. Conversely, other 
authors underline how positive affect increases confidence, along with aspects such as self-
evaluation and optimism (Lyubomirsky et al., 2005). 
Building up on the results of Study 2 — where, contrary to the initial hypothesis, 
mindfulness did not have a significant negative impact on overconfidence —, in Study 3 it was 
hypothesized that this finding can be explained by the fact that mindfulness increases positive 
affect, which in its turn increases overconfidence. However, given the ambivalent impact of 
affect on overconfidence, it was also considered that negative affect might play a role in 
mediating overconfidence — an angle explored as a secondary hypothesis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Model showing the effect of mindfulness meditation on the overconfidence bias mediated by affect. Dashed 
lines indicate secondary hypothesis. 
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3.3.1. Method 
103 participants, (51 men and 52 women; mean age = 37.12 years, SD = 12.20, age 
range = 19-81) living in the United States who worked in an organization outside of the home 
were recruited on Amazon MTurk survey platform. The questionnaire was available from May 
4th, 2017 to May 6th, 2017 and can be found in Appendix 3. 
The procedure and experimental manipulation were similar to that in Study 2. After 
listening to the eight-minute recording, participants completed the Positive and Negative Affect 
Schedule (PANAS, Watson, et al., 1988), through a five-point Likert scale (1 = not at all, 5 = 
very much; positive affect: α = 0.90; negative affect: α = 0.92). 
To measure resistance to overconfidence, as in Study 2, participants were asked to report 
their Driving Ability, Job Performance and Ease in Finding a New Job (Chira et al., 2008; α = 
0.48), as well as to answer the questions that allowed for the computation of the Overestimation 
and Overplacement measures (Moore & Healy, 2008). Additionally, participants completed the 
34-item Under/Overconfidence scale (CAL, α = 0.90) of the Adult Decision-Making 
Competence Inventory (A-DMC, Bruine de Bruin et al., 2007) and a calibration test for 
Overprecision based on Russo & Shoemaker (1989). 
 
3.3.2. Results and Discussion 
Table 9 reports the descriptive statistics for the main measures used. 
 
Table 9: Descriptive statistics of the measures used in Study 3. 
This table presents the summary statistics of the main measures used in Study 3 for the 103 observations collected. 
Stats. 
Positive 
Affect 
Negative 
Affect 
A-DMC 
Driving 
Ability 
Job 
Performance 
Ease in 
Finding 
New Job 
Over 
estimation 
Over 
placement 
Over 
precision 
Age 
Min. 10.00 10.00 0.50 0.00 0.00 0.00 -8.56 -5.65 0.00 19.00 
Max. 49.00 45.00 0.99 10.00 10.00 10.00 3.80 8.10 8.00 81.00 
Mean 26.03 13.65 0.88 6.80 7.45 5.83 -2.71 0.15 2.71 37.12 
Std. dev. 9.23 7.52 0.09 2.22 1.94 2.83 2.15 2.14 2.14 12.20 
Cronbach’s α  0.90 0.92 0.90 0.48 n/a n/a n/a n/a 
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Hypothesis 3.1: Participants in the mindfulness condition display higher levels of positive affect 
and overconfidence bias. 
Figure 4 graphs the means of the measures used while controlling for the group that 
participants were randomly assigned to. 
 
Figure 4: Means of the measures as a function of condition in Study 3. 
 
As predicted, participants in the mindfulness condition displayed higher levels of 
positive affect and lower levels of negative affect. This difference of means was statistically 
significant (p<.05, two-tailed), as shown by the independent-samples t-test. 
On average, participants in the mindfulness condition reported higher confidence levels 
for the Driving Ability and Overestimation. However, the results obtained from an independent-
samples t-test were not statistically significant, so no conclusion can be drawn from such 
findings. 
 
Hypothesis 3.2: Mindfulness increases positive affect and decreases negative affect. 
The relationship between mindfulness and affect was tested by resorting to the 
following OLS model: 
𝑃𝑜𝑠𝑖𝑡𝑖𝑡𝑣𝑒/𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐴𝑓𝑓𝑒𝑐𝑡𝑖 = 𝛽0 + 𝛽1𝑀𝑖𝑛𝑑𝑓𝑢𝑙𝑛𝑒𝑠𝑠_𝐷𝑢𝑚𝑚𝑦 + 𝜀𝑖 (6) 
Equation 6: Regression model to assess the relationship between mindfulness and 
overconfidence. 
As predicted, being part of the mindfulness condition was a significant predictor for a 
higher level of positive affect (𝛽 = 0.20, t = 2.02, p<.05) and a lower level of negative affect 
(𝛽 = −0.11, t = 2.10, p<.05). 
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Hypothesis 3.3: Positive affect increases overconfidence and negative affect decreases 
overconfidence. 
To test the relationship between affect and overconfidence, I used the following 
equation with the six aforementioned measures of overconfidence as dependent variables: 
𝑂𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖
= 𝛽0 + 𝛽1𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒/𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐴𝑓𝑓𝑒𝑐𝑡 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟
+ 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝐵4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
(7) 
Equation 7: Regression model to assess the relationship between mindfulness and 
overconfidence. 
Although the expected directionality still held — that is, positive affect positively 
impacted the measures of overconfidence, and the opposite was true for negative affect — 
positive and negative affect were only simultaneously significant predictors of overconfidence 
when the dependent variables were Driving Ability and Job Performance. The table below 
reports the results achieved. 
 
Table 10: Regression estimates of overconfidence controlling for affect in Study 3. 
This table reports the regression results of overconfidence based on the following equation: 
𝑂𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖 = 𝛽0 + 𝛽1𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒/𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐴𝑓𝑓𝑒𝑐𝑡 + 𝛽2𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝐵4𝑆𝑎𝑙𝑎𝑟𝑦 + 𝜀𝑖 
Overconfidence was measured through the participants self-reported Driving Ability and Job Performance in 
comparison to peers (following Chira et al., 2008). Positive and Negative Affect were measured through the 
PANAS scale (Watson et al., 1988). ?̅?2is the adjusted R2. The numbers in the parentheses are t-statistics. *, ** 
and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
Dependent 
variable/ 
Independent 
variable 
Constant 𝜷𝟏 𝜷𝟐 𝜷𝟑 𝜷𝟒 ?̅?
𝟐 
Driving Ability/ 
Positive Affect 
3.99 
(3.16***) 
0.05 
(1.99***) 
-0.14 
(-0.32) 
0.33 
(1.06) 
0.14 
(1.70**) 
0.04 
Driving Ability/ 
Negative Affect 
6.34 
(4.69***) 
-0.07 
(-2.33***) 
-0.08 
(-0.19) 
0.28 
(0.91) 
0.13 
(1.47) 
0.05 
Job Performance/ 
Positive Affect 
5.84 
(5.23***) 
0.04 
(1.82***) 
0.28 
(0.73) 
0.07 
(0.25) 
0.06 
(0.77) 
0.01 
Job Performance/ 
Negative Affect 
8.88 
(7.89***) 
-0.11 
(-4.32 ***) 
0.30 
(0.84) 
-0.06 
(-0.22) 
0.01 
(0.14) 
0.14 
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Hypothesis 3.4: Positive and negative affect mediate the relationship between mindfulness and 
overconfidence. 
Despite the nonsignificant main effect of mindfulness on Driving Ability (𝛽 = 0.25, t = 
0.56, p>.05) or Job Performance (𝛽 = 0.08, t = 1.02, p>0.5), I conducted tests for the 
significance of positive and negative affect in mediating the impact of mindfulness meditation 
on overconfidence. 
In a one-tailed Sobel (1982) test, positive affect was not a significant mediator for either 
Driving Ability (p = 0.16) or Job Performance (p = 0.18). In the same test, negative affect failed 
to be a significant mediator (Driving Ability: p = 0.32; Job Performance: p = 0.29). 
In a bootstrapping test with 5000 resamples using Sobel SPSS macro (Preacher & 
Hayes, 2004), positive affect was not a significant mediator for Driving Ability (point estimate 
= .20, 95% confidence interval from -.004 to .63) but it was a significant mediator for Job 
Performance (point estimate = .17, 95% confidence interval from .01 to .53). Negative affect 
was not a significant mediator for either one of the dependent variables (Driving Ability: point 
estimate = .13, 95% confidence interval from -.06 to .51; Job Performance: point estimate = 
.18, 95% confidence interval from -.12 to .55). The figure below reports the results achieved. 
 
Figure 5: Results of the bootstrapping test in Study 3. 
 
Although both the impact of the independent variable on the mediators (a path) and the 
impact of the mediators on the dependent variable (b path) were significant, the lack of a main 
effect undermined the significance of positive and negative affect as mediators for the 
relationship between mindfulness and overconfidence. 
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A possible explanation for these findings is the difficulty in changing perceptions on 
confidence through just inducing state mindfulness. As this is a bias with multiple facets that 
can be deeply rooted, it hinders the effectiveness of an eight-minute mindfulness induction in 
decreasing its prevalence. Notwithstanding, there was indeed empirical support for the role of 
positive affect in mediating the relationship between mindfulness and self-reported job 
performance. This result indicates that if there is a link between mindfulness and 
overconfidence (especially through measures not considered in this study) positive affect may 
explain why such a link would exist.  
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4. Conclusions and Implications for Practice 
I predicted that mindfulness would decrease the tendency of working individuals to 
incur in three biases — overconfidence, the endowment effect and hindsight bias. The three-
steps approach adopted succeeded in combining both a correlational and causation perspective 
in the analysis of this issue. 
The correlational nature of Study 1 allowed me to conclude that the direction of the data 
pointed towards a negative relation between mindfulness and decision making biases. 
Nevertheless, results did not show a statistically significant relationship between mindfulness 
and the aforementioned biases — except for overconfidence. In Study 2, I tested whether 
mindfulness increased resistance to overconfidence. However, and as has been the case in other 
state mindfulness studies (e.g., Hafenbrack et al., 2014), the estimates obtained were contrary 
to the initial hypothesis: I could not find a main effect connecting mindfulness and a decrease 
in overconfidence. Interestingly, mindfulness seemed to weight in favor of greater 
overconfidence, a finding I assumed to be explained by the fact that the sample displayed 
negative levels of confidence — that is, underconfidence. In Study 3, I investigated the reasons 
that could possibly explain the results of Study 2 — namely, by hypothesizing that mindfulness 
increases overconfidence because it increases positive affect, which in its turn would potentiate 
the verified increase in overconfidence. Results showed that while mindfulness indeed 
increases positive affect, which does increase overconfidence, there is no main effect linking 
mindfulness and overconfidence. 
All in all, mindfulness and overconfidence are correlated on the trait level but inducing 
state mindfulness has shown no effect in changing confidence. This could be the case if 
overconfidence is difficult to influence being it is such an ingrained bias. 
Managers and individuals may find this study relevant to better understand the potential 
and short-comings of mindfulness as a tool to decrease biased decision making. As derives from 
the findings presented, more mindful workers seem to show less propensity towards biased 
decision making, although statistical evidence for this hypothesis could only be found in the 
case of overconfidence. This implies that the relationship between mindfulness and decision 
making biases is not as straightforward as one would expect. Moreover, and since there was no 
statistical support to account for a decrease in overconfidence following mindfulness induction, 
I cannot recommend the implementation of mindfulness programs or workplace interventions 
with the explicit aim of increasing the resistance to this bias. 
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Notwithstanding, the complexity of heuristics and decision making must be taken into 
consideration as to avoid dismissing the positive impact mindfulness can have. Given the 
positive impact of mindfulness intervention on other fields (Creswell, 2017; Hafenbrack, 2017) 
and its many operationalization mechanisms, mindfulness may still be a strong tool in reducing 
decision making biases other than the ones considered in this study. 
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5. Limitations and Future Research 
Despite its contributions, this thesis presents some limitations that future research can 
address. 
Given the need to use an online platform to conduct the studies, the environment in 
which individuals took the surveys could not be controlled for to the extent that it could have 
been in a laboratory. Moreover, some studies could not be replicated as they implied direct, on-
site contact with and between the participants (e.g. undertaking market experiments, following 
Kahneman et al., 1990). Another noteworthy factor is the inherently subjective nature of the 
self-reported measures used. Although the measures here employed are widely used and 
validated, the bias to which they are vulnerable poses a limitation to the data. As I did not 
follow-up with participants along different days, within-subject measures could also not be 
applied. Future research could employ a longitudinal design (Lu et al., 2017; Maddux et al., 
2014; Ployhart & Vandenberg, 2010) in order to track the shape of the relationships between 
mindfulness and judgmental biases. 
Future work might extend this research by using new measures of the variables 
considered and conducting the studies in controlled conditions. An aspect in which this 
recommendation can be of greatest impact is the induction of mindfulness. Increasing the time 
of the state mindfulness induction — by following, for example, the 15-minute recording of 
Hafenbrack et al. (2014) — or conducting the induction in a different way — by following, for 
example, Hülsheger et al. (2013), who accompanied participants in a mindfulness intervention 
group over a ten-working days’ period — could potentially reveal the main effect between 
mindfulness and overconfidence that this study could not find. It would also be interesting to 
use an intrapsychic form of mindfulness meditation in which participants witness their thoughts 
and emotions from a detached perspective, similar to Papies and colleagues’ (2012; 2015) 
methodology.  
Finally, and although this study’s findings are based on a sample of individuals working 
in an organization outside of the home, it did not target any industry. Since previous research 
underlines how the impact of mindfulness is greater for individuals in certain industries (Glomb 
et al. 2011; Hülsheger et al., 2013), future research may be warranted to investigate whether 
the findings here presented differ when controlling for the industry in which participants work. 
  
The Impact of Mindfulness on Decision Making Biases 
IM. Sc. Dissertation — Joana Fontoura 38 
My research focuses on the role of mindfulness in reducing three specific decision 
making biases. However, this is an issue with far greater reach for organizational behavior. 
Given such, I hope that scholars build on this study to further develop the impact of mindfulness 
on decision making, while shedding a new light on the link between the two fields. 
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7. Appendix 
7.1. Appendix 1: Questionnaire used in Study 1. 
Section 1: Introduction 
 
 
 
 
Section 2: Adult Decision Making Competence (A-DMC, following Bruine de Bruin et al., 
2007) 
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Section 3: Overestimation (following Moore & Healy, 2008) 
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Section 4: Endowment Effect (following Kogut & Kogut, 2011) 
 
 
Section 5: Endowment Effect (following Waldfogel, 1993) 
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Section 6: Endowment Effect (following Nayakankuppam & Mishra, 2005) 
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Section 7: Hindsight Bias (following Pohl et al., 2002) 
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Section 8: Five Facet Mindfulness Questionnaire (FFMQ, following Baer et al., 2008) 
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Section 9: Mindfulness Attention Awareness Scale (MAAS, following Brown & Ryan, 2003) 
 
 
Section 10: Demographics 
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7.2. Appendix 2: Questionnaire used in Study 2. 
Section 1: Introduction 
 
 
 
 
Section 2: Mindfulness/ Mind-wandering recording (following Hafenbrack et al., 2014)
 
 
Section 3: Driving Ability, Job Performance and Ease in Finding a New Job (following Chira 
et al., 2008) 
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Section 4: Overestimation and Overplacement (following Moore & Healy, 2008) 
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Section 5: Demographics 
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7.3. Appendix 3: Questionnaire used in Study 3. 
Section 1: Introduction 
 
 
 
 
Section 2: Mindfulness/ Mind-wandering recording (following Hafenbrack et al., 2014) 
 
 
Section 3: Positive Affect Negative Affect Schedule (following Watson, et al., 1988) 
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Section 4: Adult Decision Making Competence (A-DMC, following Bruine de Bruin et al., 2007) 
 
 
 
Section 5: Driving Ability, Job Performance and Ease in Finding a New Job (following Chira 
et al., 2008) 
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Section 6: Overestimation and Overplacement (following Moore & Healy, 2008) 
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Section 7: Overprecision (following Russo & Shoemaker, 1989) 
 
 
  
The Impact of Mindfulness on Decision Making Biases 
IM. Sc. Dissertation — Joana Fontoura 61 
Section 8: Demographics 
 
 
